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1
NOVEL POLYCYCLIC INSECTICIDAL ESTERS

CROSS REFERENCE TO RELATED
| APPLICATIONS

This application 1s a Continuation-in-Part of copend-

ing U.S. application Ser. No. 122, 228 ﬁled Feb. 19,

1980, now abandoned. 10

BACKGROUND OF THE INVENTION

1. Field of the Invention
'This invention is concerned with insecticidal esters of
polycyclic alcohols. - | 15
2. Description of the Prior Art '
Certain insecticidal esters have been described in U. S.
Pat. Nos. 4,024,168 and 4,062,968. Insofar as is now

known, the esters of this invention have not been pro- 20
posed.

SUMMARY OF THE INVENTION

This invention provides 1nsect1c1dal compounds hav- 25
ing the formula: | |

Z = CH- 30
o
, or
_ Y CH—
,)Cil H3C CH; oy N
CHj CHj | 35
wherein X is F, Cl, Br, or methyl; Y is methyl orCl; Z
1s F, Cl, Br, CF3;, CF3;0, CF;S, CHFz, CHFzO or
CHF,S;
R2 1S - | 40
R3n 3n R3n
Q o N,
N | . 45
—CH —(I:H

| R3n
% _ 55
o _ _

v | v

65

Q—CH-
vl _ VI

2

-continued .

- VI IX

Xn -  XIHI

XVIII

wherein R3 is the same or different hydrogen, alkyl,
aryl, substltuted aryl, C,-C4 alkenyl, C;-C4 alkynyl
alkoxy, amino, alkylamino, dialkylamino, halo (F, Cl,
Br), haloalkyl, alkylthio, alkylsulfonyl, alkoxyalkyl,
cyano or nitro in which alkyl and alkoxy are C;-Cq4; Q
is H, CN or —C=CH; and n is 1-8.
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3
DESCRIPTION OF SPECIFIC EMBODIMENTS

O .
[ -
C—0—R
CH3
Z R? Q R3 n
F I H CHj3 1.
CF, I. CN - CHj3 1
CF30 A% CH=C H 1
CF3S - ]
CHF, 2
CHEF>0O 1
Br 1
) ¢ R% Q R3 n
F I H CHj 1
Br v CN H |
Cl XI H CyH; 1
CHj3 VI CH=C H |
Br . X H CH; 1
F XHI H Cl 3
Cl 11 CN H 1
. —
Y C—O—R?
Y g
X Y R2 Q R3 n
CH; CHj I H H i
F CHj VIIIT H CyHs 1
Cl - Cl - XI CN H 1
CHj3 Cl VII CH=C H 1
Br - CHj 1 H H 1
F CH; . XII CN o 1
CH3 ' CHj IV H "CH3 1

-

The esters of this invention can be prepared by any of
the well known techniques of esterification. For exam-
ple, the carboxylic acid reactant can be esterified with
the alcohol reactant, preferably using an azeotroping
solvent (benzene, xylene, toluene) to remove water of
esterification. Also, vacuum techniques can be em-
ployed to remove the water.

Another technique is to react a halide of the carbox-
ylic acid reactant with the alcohol reactant, employing
a tertiary amine hydrogen halide acceptor.

The carboxylic acid reactants are known in the art,
e.g., in U.S. Pat. Nos. 4,024,163 and 4,062,968 which are
incorporated herein by reference. The alcohols also are
known, but have not been proposed in insecticides of
the present type. B | 1_

The following information shows typical availability

- either through commercial sources or through synthesis

‘methods known to those skilled in the art of polycyclic
alcohol derivatives cited as the R? substituent in the
general formula. In all examples, Q is hydrogen and the
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4

Roman numerals refer to the structures set forth on
page 2.

I

This structure is prepared by a Diels-Alder reaction
between cyclopentadiene (commercially available as

the dimer) and propargyl alcohol at about 130° C.
\"

This alcohol can be prepared allylic oxidation of
cyclopentadiene dimer wi_th SeO;.

VIIi

This alcohol is prepared by a Diels-Alder reaction of
cyclopentadiene dimer with benzyne followed by reac-
tion with diborane and then with hydrogen peroxide
and base (source of OH—).

XI

The synthesis of this alcohol starts with the alcohol of -
structure V, supra. It is oxidized, using any of a variety
of reagents, such as Jones Reagent, to form the corre-
sponding ketone. This is then reacted with the triphenyl
phosphonium compound Q3;P—CH—OC;Hs to form
the compound of the structure:

[
(IJH
0OCyHs

This compound is then hydrolyzed in the presence of
protic acid to form the aldehyde, which is converted to
the alcohol XI with sodium tetrahydroborate.

Typical examples of the preparation of compounds of
this invention are as follows:

EXAMPLE 1

A solution of 2,2-dimethyl-3-dichlorovinyl cyclopro-
pyl acid chloride (3.2 g., 0.014 mol) in dry toluene (50
ml) was added dropwise to a solution of 2-hydrox-
ymethyl-5-norbornene (1.7 g., 0.014 mol) and dry pyri-
dine (2.3 ml, 0.028 mol) in dry toluene (50 ml). After 16
hrs. at room temperature, the reaction mixture was
poured into water and the layers separated. The aque-
ous layer was extracted twice with ether. The combined
organic fractions were washed with water, sat. NaCl
solution, dried over MgSo4 and concentrated under
reduced pressure. The residue was chromatographed
on silica gel with 10% methylene chloride in hexane to
separate cis and trans isomers. The total yield was 3.0 g
clear oil (68%). Upon standing the trans isomer solidi-
fied (m.p. 50°-53°).

1-trans NMRS (relative to TMS): 5.72 (d, 1H, J=R8),

5.93-6.47 (m, 2H), 4.83 (dd, 2H), 1.30 (S, 3H), 1.20 (S,

(S, 3H).
' EXAMPLE 7 -

A suspension of 2,2-dimethyl-3-dichlorovinyl cyclo-
propyl acid chloride (4.2 g., 0.02 mol), 3,4-dichlorobtcy-
clo-[3.2.1]-oct-2-ene (1.8 g., 0.01 mol) and anhydrous
potassium carbonate (3.4 g., 0.024 mol) in 2-butanone
(100 ml) was refluxed for 3 days. After cooling, the
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reaction mixture was filtered and the filtrate concen-

-continued

trated under reduced pressure. The residlie_ was dis-
solved in 10% methylene chloride in hexane and refil-

tered. The filtrate was evaporated and the residue chro-
mattjgraphed on silica gel with 10% methylene chloride
* in hexane to separate cis and trans isomers. The total
yield was 1.4 g (40%) of a clear oil. 7-cis NMRS (rela- o -
tive to TMS): 6.28 (d, 2H, J=7), 4.92-5.10(M, 1H), 1.23
(S, 6H). o B

In a similar manner other compounds having the
following structures were prepared: | I5

'Iﬂ-al' |

65

1l-a



Cl

CH;

Cl

12-a

CHj

7

-continued

2;'

8-trans

-~ Example | Acid Chloride ,
-—-_-'_—'-_’__-'“'—-"'—""—_-‘*—————-—_——_—_——-_______—__

2,2-dimethyl-3-
dichlorovinyl
cyclopropyl
acid chloride
2,2-dimethyl-3-
dichlorovinyl
cyclopropyl
acid chloride

2,2-dimethyl-3- ~ ©
dichlorovinyl
cyclopropyl |

acid chloride
2,2-dimethyl-3-
dichlorovinyl
cyclopropyl

acid chloride

2,2-dimethyl-3-

“dichlorovinyl

cyclopropyl
acid ch[oride

2,2-dimethyl-3-
dichlorovinyl

_ cyclopropyl

| L g'traHS'ﬂ

10-a

1l-a

12-a

13-8

trans-

14

acid chloride. -
2,2-dimethyl-3-
dichlorovinyl
cyclopropyl
acid chloride

...~ a(p-chlorophenyl)-

isovaleryl chloride
2,2,3,3-tetramethyl
cyclopropy! acid
chloride

- 2,2-dichlbm-3,3-

dimethyl cyclopropyl
acid chloride
2,2-dimethyl-3-
dichlorovinyl
cyclopropyl

actd chloride
2,2-dimethyi-3-
dichlorovinyl
cyclopropyl

4,391,823
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~ -continued

14. .

Starting materials and NMR data, other than :for.
Examples 1 and 7 are set forth in Table 1.

o e ~ TABLE I =
S i L B

Alcohol

2-hydroxymethyl
bicyclo-[2.2.1]-
2,5-heptadiene

2-hydroxymethyl
bicyclo-[2.2.1]-
hept-2-ene

2-(1-hydroxyethy){@)
bicyclo-[2.2.1]-
hept-2-ene

2-hydroxymethyl(®)
1,7,7-trimethyl
bicyclo-[2.2.1]-
hept-2-ene

S-norbornene-
z-ﬂl

-~ 8-hydroxy-tricyclo-

[5.2.1.02-6] dec-3-ene

a-l-hydroxy-
dicyclopentadiene

a-1-hydroxy-

“dicyclopentadiene

a-l-hydroxy-
dicyclopentadiene

a-1-hydroxy-
dicyclopentadiene

B-1-hydroxy
dicyclopentadiene

l-adamantanol

Yield

[ " P

2% .

64%

45%

NMRGS (relative to TMS)

[6.30 (d, J = 8, cis), 5.65

© (d, J = 8, trans) 1H], 5.83-6.00
(M, 1H), 4.66 (bs, 2H), [1.27 -

(S, trans), 1.21 (s, cis),
1.16 (S,trans) 6H]

[6.40 (d, J = 8, cis), 5.73

(d, J = 8, trans)

1H], 5.93-6.10 (M, 1H) 4.68
{bs, 2H), [1.29 (S, trans), 1.24

B (S, cis), 1.20 (S, trans) 6H],

34%

86%
(m.p. 87-90%)

64%

50%
339,

96%

79%

1.01 (S, 3H), 0.79 (S, 6H)
6-trans-endo: 5.90-6.50 (M, 2H),
5.63(d, IH,J = 8), 5.12-5.48

(M, 1H), 3.0-3.3 (M, "IH), 2.73-3.0
(M, 1H), 1.23 (§, 3H), 1.12 (S, 3H)
6-trans-exo: 5.93-6.50 (M, 2H),

2.70 (d, 1H, J = B), 4.57-4.87 (M, 1H)
2.70-3.0 (M, 2H), 1.27 (S, 3H), 1.15
(S, 3H)

3.67 (d, 1H, J = B), 5.40-5.90 (M, 2H),
4.51-4.83 (M, 1H), 1.28 (S, 3H),

1.18 (S, 3H) o 3

5.80-6.20 (M, 4H), 5.63 (d, 1H, J = 8),
4.90-5.13 (M, 1H), 1.28 (S, 3H), 1.15
(S, 3H) |

5.40-6.20 (M, 6H), [1.20 (S),
1.18 (S) 3H]J; [1.33 (S), 1.30
(S) 3H]
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" TABLE I-continued

10

. ] . . . I . -

Example Acid Chloride -

Alcohol ~ Yield

NMRS (relative to TMS)

“‘I = . . . . ) - i . .' -

acid ehloride_

' II . : - . ._

(@] 0.C. 43, 147 (1978). -

(b}Prepared from the corresponding aldehyde via di-isobutylaluminum hydnde reduotton

The compounds of this 1nventlon have been found to
exhibit considerable biological activity. They are espe-

cially potent pesticides when used to control or combat
important agricultural pests. These compounds can be

used in various ways to achieve biological action. They

can be applied per se, as solids or in vaporized form, but

10

are preferably applied as the toxic components in pesti-

cidal compositions of the compound and a carrier. The

.. | . .. 15
compositions can be applied as dusts, as liquid sprays, or

as gas-propelled sprays and can contain, in additiontoa
carrier, additives such as emulsifying agents, wetting

agents, binding agents, gases compressed to the liquid
state, odorants, stabilizers and the like. A wide variety
of liquid and solid carriers can be used in the pestlcldal
compositions. Non-—llnntlng examples of liquid carriers

include water; organic solvents such as alcohols, ke-

tones, amides, and esters; mineral oils such as kerosene,

light oils, and medium oils, and vegetable oils such as .

cottonseed oil. Non-limiting examples of solid carriers
include talc, bentonite, diatomaceous earth, pyrophyl-
lite, fullers earth, gypsum, flours derived from cotton-
seeds and nut shells, and various natural and synthetle

clays having a pH not exceeding about 9.5.

The amount of the compounds of this invention uti-
lized in pesticidal compositions will vary rather widely.
It depends to some extent upon the type of composition

in which the material is being used, the nature of the

condition to be controlled, and the method of applica-
tion (1.e., spraying, dusting etc.). In the ultimate pestici-

dal composition, as applied in the field, pesticide con-

centrations as low as 0.001 weight percent of the total
composition can be used. In general, compositions, as
applied, containing about 0.05 weight percent pesticide
in either liquid or solid carrier give excellent results. In
some cases, however, stronger dosages up to about 10
weight percent may be required. |

In practice, pesticidal compositions are usually pre-
pared in the form of concentrates, which are diluted in
the field to the concentration desired for application.
For example, the concentrate can be a wettable powder
containing large amounts of the compound of this in-
vention, a carrier (e.g., attapulgite or other clay), and
wetting and dispersing agents. Such powders can be

diluted prior to application, by dispersing it in water to

obtain a sprayable suspension containing the concentra-

tion of pesticide desired for application. Other concen- .

trates can be solutions that can be later diluted, e.g. with
kerosene. Thus, it is within the contemplation of this
Invention to provide pesticidal compositions containing
up to about 80 percent, by weight of the composition, of

20

25

30

35

* One milliliter of an aqueous solution or suspension of
the candidate compound is pipetted into a 9 cm. petri
dish containing filter paper and 0.1 gm. granular sugar.

Ten adults are admitted and the dish is closed.

Method of Recording Results
Mortality is recorded after 24-75 hours. Compounds

“which produce 90% mortality are reevaluated at lower
‘concentrations in secondary tests. Mode of action may
be by stomach poison, contact Or vapor.

Stomaeh Polson—Fohar D1p Test

Prlmary Screen
Souther Armyworm (Larva)
Mexican Bean Beetle (Larva)

Method of Treatment

Lima bean leaves of a unlform size are momentarily
dipped in a 500 ppm. water-acetone of the test material.
Treated leaves are placed on moistened filter paper in 9
cm. petri dishes and allowed to air dry, and then are

infested. The dishes are then closed.
- Method of Recording Results

Mortality is recorded 72 hours after infestation. Corn- |
pounds actwe at 500 ppm. are retested at 100 and 10 .
ppm. - |
All test results are recorded as percent mortallty In
the tabulation of data, the insect species are abbreviated
as follows: Housefly (HF), Me}ncan Bean Beetle (MB) |
and Southern Armyworm (SA). |

The compounds of Examples 1 throngh 14 were sub-
jected to the aforedescribed insecticide tests. Test con-

~ centrations and results are set forth in Table II together

40

45

50

55

-a pesticidal compound of this invention. Accordingly,

‘depending upon whether it is ready for application or it
1 in concentrated form, the contemplated pesticidal
compositions contain between about 0.0001 percent and

60

about 80 percent, by weight of the oomposrtlons of a
‘pesticidal compound of this invention and a carrler |

liquid or solid, as defined herembefore

INSECTICIDE TEST METHODS |
Bait Test [Houseﬂy (Adult)]
Method of Treatment |

65

with structural formulae

"TABLE II
| % Control
Example Rate - HF MB SA
o - (ppm) -
~ 1-trans 500 0 90 50
100 - 40 -
10 | |
2 - 0 40 20
3 0 - 60 0
4 0 70 0 .
5 100 100 - 100 .
5 90 = 35 -
6-trans-endo 100 100 10
- .25 - 85
| 15 -0 o
6-trans-exo = 100 100 0 80
- 75 100 |
7-CIS - 0 90 0
8-trans - 100 -~ 100 100 |
. | 80 25
9-trans-a 500 100 - 100 100 .
N . 100 85 100 | o
10-a - | .1 0 . 0
11-a o | 0 50 - 0
12-a | - 0 20 - 0
13-trans-8 A 0 60 0
14 - - 100 100 100
- 70 100 100
0

'Although the present invention has been described
with preferred embodiments, it is to be understood that
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1 A 12
modifications and variations may be resorted to, with- '
out departing from the spirit and scope of this invention,
as those skilled in the art will readily understand. Such
modifications and variations are considered to be within 5
the purview and scope of the appended claims.

What is claimed is: |
1. A compound having the formula: where R! is

-continued

10
I
Ri—C—0—R?
15
CH— of 0
H3C CH;j
x x 25
Pécﬂ_
| Y 30
wherein X is F, Cl, Br or methyl; Y is methyl or Cl; Z | H ¢l
is F, Cl, Br, CF;, CF30, CF3S, CHF,, CHF;0, or
CHF;S; and R< is | 35 (xvi)

with the provisos that when R2 is

" ' _ ' (iv)
m CH, \m - 40 - -
~CH; , Y , CH;

¢y (i) (ii)) ' ,

45 then R! must be

(|:‘.H3 | |
—CH —CHj3 Cl

50
(iv) v) | | CH—,
Ci

H3;C CH
55 3 3
- -and when RZis
60 (xv)
63

then R1 must be



'il3- N

CH— or

- . H3C -. CH3 |

'wheretn Xl is F Cl or Br and X Y and Z are deﬁned
as above.

2.A compound of c]ann 1, whcrem sald compound 20
has the formula |

| 30
3 A compound of claim 1, wherem sald compound
‘has thc formula: | |

4 A compound of clalm l wherem satd compound

" has the formula: 45

- A compound of clalm 1 whcrem sald compound
has the formula - s '

4,391,823

.'_-"_50-
55:
. o '_60

65

6. An insecticidal composmon that comprises a car-
rier for an insecticide and an msectlcldal amount of a
compound of claim 1. SR SRR

7. An insecticidal composition that comprlses a car-
rier for an insecticide and an 1nscct1c1dal amount of a

compound of claim 2.

8. An insecticidal composmon that comprlses a car-

" rier for an insecticide and an 1nsectlclda1 amount of a |

compound ofclaim3.
9. An insecticidal composmon that comprlses a car-

‘rier for an insecticide and an 1nsect101da1 amount of a
“compound of claim 4. | .

10. An insecticidal composition that compnses acar-

N rier for an insecticide and an msectlcldal amount of a
 compound of claim 5. | !

11. The method for combattmg msccts that comprlses

- "contactlng them with an msectlclda] amount of a com-
| __.pound of claim 1. | -

12. The method for combattmg insects that that com-. |

pnscs contacting them with an insecticidal amount ofa
“compound of claim 2. - |

13. The method for combattmg 1nsccts that compnscs N

~ contacting them with an 1nsect1c1da1 amount of a com-
. pound of claim 3. ~ - |
25
" contacting them with an mscctlcldal amount of a com-
" pound of claim 4. . - - | |
15, The method for combattmg insects that comprises

14. The method for combattlng insects that compnscs'f

contactlng them w1th an mscctlcldal amount of a com-
pound of claim 5. |

16. A compound of claim 1, wherem Rl is

-~ CH—.
/' N\
H3C = CH3

17. A c_ompou_nd of cllaim 1, wherein Rl is

H3C- CHjy

18. A compound of clalm 1‘7 ‘wherein X is CL-
19 A compound of c1a1m 1, whcrcm Rl is

20 A compound of -claim 1',-, wherem .-Rz'is' T

© =—=CHj

21... A compound of claim 1, Whercin' RZis .
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15 16
,
22. A c lai vherein R2is . . .
compound of claim 1, whergln R is o 30. A compound of claiin 1 wherein R2 is
5 ‘.
H
31. A compound of claim 1, wherein R?is
20
24. A 'compound'éf claim 1, wherein R2 is
| T ﬂ e —CH,
32. A')';:_omt)(iu_r___ld' of claim 1, wherein R2 is
—CH>.
30
25. A compound of claim 1, wherein R2is
.35
H
26. A compound of claim 1, wherein R2is - 40
45
H
27. A cdmpound of claim 1, wherein R2 is
| 50
’ 55 r : L )
—CH: 35. A compound of claim 1, wherein R2s
- 28. A compound of claim 1, wherein R?is
' 60
- _ s ~Cl.
65 _ o H

- CHy— . |
36. A compound of claim 1, wherein said compound
29. A compound of claim 1, whérein'R2is * - has the formula:
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37. A compound of claim 1, wherein said compouhd

has the formula:

38. A compound of claim 1, wherein said compound

has the formula:

35

39. A compound of claim 1, wherein said mmpound |

 has the formula;

40. A compound of claim 1, whefcin said .compound-

has thc formula: '

4,391,823
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41. A compound of claim 1, wherein said compound

. has the formula:

15

20

25

30

45

50

Cl

42. A compound of claim 1, whcrcm said compound

" has the fcrmula

43. A compound of claim 1 wherein said compound
has the formula:

. H3C CH3

4. A compound of claim 1, wherein said compound

has the formula:_'

ol .

45. A compound of claim 1, whercm said compound

- has the formula:

60

65
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